To determine whether psychiatric and behavioural disorders occur more frequently in adolescents with autism and intellectual disabilities, compared with those without autism.
P opulation-based studies have consistently shown greater frequency of psychiatric and behavioural disorders in people with intellectual disabilities, compared with the general population. The prevalence of autism in the population with intellectual disabilities is substantial 1-3 yet only 2 controlled populationbased studies [4] [5] [6] [7] have reported on the impact of coexisting autism on psychiatric and behavioural disorders in children and adolescents; both studies reported greater psychopathology in those with coexisting autism. Moreover, reported rates of clinically significant psychiatric disorders are consistently far higher than estimated in general population surveys. [8] [9] [10] Determining whether people with intellectual disabilities and coexisting autism are at greater risk for mental health disturbances, compared with people with intellectual disabilities alone has implications for allocation of resources, service planning, and service delivery. Further, systematic study of mental health disturbances in people with intellectual disabilities, with and without autism, should contribute to the better understanding of the nature of these disorders, their presentation across the lifespan, and may point to preventive and optimal treatment strategies.
Our study describes psychiatric and behavioural symptoms and disorders in a population-based sample of adolescents with intellectual disabilities, with and without autism, matched on variables known to impact on mental health (age, sex, and level of ability). Given the challenges in evaluating psychopathology in people with intellectual disabilities with or without the communication difficulties related to autism, and the potential significance of identifying disorders with clear onset and fluctuating course, the SAPPA 5 used in this research, focuses on trying to identify whether there are periods of clear episodic change as well as inquiry about more long-standing behaviour problems and phenomena. A previous paper 5 described episodic psychiatric disorders in this sample. These episodic disorders were characterized by clearly defined changes in behaviours from a previous usual pattern or baseline (for example, depressive episode) returning to usual behavioural patterns between episodes. Here we describe nonepisodic psychiatric and behavioural symptoms and disorders in the same sample. Nonepisodic conditions are background behaviours that arise more insidiously and may fluctuate in intensity (for example, compulsions) but are not distinctly episodic.
Our study seeks to address 2 key questions. First, what is the degree to which nonepisodic psychiatric and behaviour problems are increased in people with autism? Second, what is the degree to which these behaviours are associated with each other?
Method

Participants
Adolescents with intellectual disabilities (aged 14 to 20 years, born between June 1, 1973, and May 31, 1980) in the Niagara Region of Ontario (total population 400 000) were identified through a rigorous case ascertainment process, giving rise to prevalence rates comparable with other population-based studies for mild and severe intellectual disabilities. 11 Nonverbal intelligence was assessed using the Merrill-Palmer Scale of Mental Abilities (excluding the verbal items) or the Performance Scale of the Wechsler Intelligence Scales 12-14 depending on the participants' age and level of functioning. Adaptive functioning was measured using the Vineland Adaptive Behaviour Scales Interview. 15 The methods employed for this larger study and prevalence estimates for intellectual disabilities (IQ < 75) are provided elsewhere. 11 Caregivers of all participants were interviewed using the ADI-R. 16 Consensus classification of complex cases, involving clinicians experienced in the assessment of autism, contributed to the identification of autism. Further methodological details and prevalence estimate for this population are reported separately. 17 In the population-based sample of adolescents with intellectual disabilities 11 (n = 171), 41 met ADI-R criteria for autism and had a nonverbal IQ of less than 75. Each adolescent was pairwise matched on age, sex, and nonverbal IQ to a participant without autism. ADI-R scores were below cut-off on all domains for each adolescent in the nonautism group. In these matched groups, 5 adolescents dropped out of the study before psychiatric evaluations were completed, leaving 36 matched pairs. There were no differences in age, sex, and nonverbal IQ between this group of 5 adolescents and the remaining 36 with autism.
Evaluation of Psychiatric and Behavioural Conditions and Disorders
Informants for the psychiatric evaluations knew the adolescent over many years (89% were biological parents). All evaluations were conducted by the same psychiatrist researcher. This researcher did not take part in the matching process and was masked to the autism status of each adolescent. The evaluation used the SAPPA, 5 which contains probes about various psychiatric and behavioural conditions. Where appropriate, further questioning elicited details about these problems and systematic review with additional measures was undertaken (shown below). Each adolescent was also observed in his or her usual daily setting. Informed written consent was obtained from both participants (wherever possible) and informants. Psychiatric diagnoses were made according to ICD-10 and linked to Research Diagnostic Criteria. [18] [19] [20] Ethics review board approval for the study was obtained from the academic and service settings that the first author was affiliated with at the time of the data collection.
Abbreviations used in this article
Further Evaluation of Nonepisodic Conditions
Compulsive Behaviours. Compulsive behaviours were assessed using the Compulsive Behaviour Checklist 21 designed for people with intellectual disabilities. This checklist covers 30 compulsions, arranged within 5 different categories, and evaluates the response to interruptions in pursuing the compulsion.
ICD-10 criteria for OCD requires the compulsion be present for at least 2 weeks, causes distress or interferes with social or individual functioning, and is experienced by the individual as ego dystonic. As most people with intellectual disabilities are unable to provide the necessary account of their inner experiences to determine whether the compulsive acts are ego dystonic and resisted, it was not possible to formally make the diagnosis of OCD in our study.
Anxiety. The screening probe for anxiety inquired as to whether the adolescent seemed nervous, on edge, anxious, or frightened in any way. This question was asked both with regard to changed behaviours (in the context of an episode) as well as to usual daily behaviours (that is, outside of an episode).
A positive response to this probe led to further exploration of the adolescent's anxious effect. Each adolescent's anxious behaviour was also evaluated during the observational period of the assessment.
Fears and Phobias.
A checklist recorded whether the adolescent ever had any specific fears. If this probe was positive, avoidance and controllability were further probed. Where the fear met criteria for phobia, age of onset, duration, triggers, and treatment requirement were determined. The total number of fears and phobias for each adolescent were computed and adolescents who met criteria for phobic disorder were identified.
Tics. The tic checklist 22 documents simple motor tics, simple vocal tics, complex motor tics, and complex vocal tics. Tics were also identified in the observation session.
Simple motor, complex motor, simple vocal, and complex vocal tics were computed separately and as a total score. Adolescents who met criteria for Tourette syndrome were identified.
Stereotypies, Self-injurious, and Self-restraining Behaviours. The Stereotypy Checklist 23 lists 35 stereotypies in 10 categories. The Self-injury and Self-restraint Checklist 24 describes 8 types of self-injury and 8 varieties of self-restraint. Stereotypies and self-injurious behaviours were noted during the observation.
Medication. Systematic inquiry was made as to whether the adolescent had ever been or was currently prescribed any medication, with probes for each major class of psychotropic medication. Specific inquiry was made about medication prescribed for autism, epilepsy, behavioural, and psychiatric concerns. Reasons, amount, and duration of each medication prescribed were elicited.
Data Analysis
Where one adolescent was excluded from analysis, his or her matched pair was also excluded to reduce the influence of age, sex, and ability level as potential confounds. Some adolescents considered nonambulatory (had scores of 3 or more on the Gross Motor Classification System for Cerebral Palsy 25 ) and unable to get around independently, were excluded from the analysis of compulsive behaviours as limitations in independent motor activities may have prevented them from exhibiting compulsive behaviours. This left 32 matched pairs. Similarly, 2 adolescents in the nonautism group did not have sufficient motor control to engage in stereotypies, or self-injurious or self-restraining behaviours. Accordingly, these adolescents were excluded from this part of the analysis, leaving 2 matched groups of 34 pairs.
Data analysis was performed in SPSS software, Version 15.0 (SPSS Inc, Chicago, IL). Between group differences were analyzed first. Parametric data was analysed using ANOVA. Mann-Whitney U tests and chi-square analyses were used as appropriate for nonparametric data. Relations between behaviours was explored using correlation analyses.
Results
Distribution of Nonepisodic Psychiatric Behaviours
All variables were recoded to represent the presence or absence of each behaviour. A 1-way ANOVA examining the number of conditions revealed a significant group effect (F = 16.61, df = 1,71, P < 0.001), reflecting a tendency for adolescents with autism to present with a great number of conditions than those in the nonautism group (autism mean 3.39, SD 1.68; nonautism mean 1.81, SD 1.62, Table 1 ).
Analysis of Between Group Differences
Compulsions. Mann-Whitney U analyses of reported compulsions revealed significant group effects in the total number of compulsions reported (U = 174.00, P < 0.001) and the number of compulsive categories these fell into (U = 187.00, P < 0.001) reflecting greater numbers of compulsions in the autism group. Compulsive behaviours, interfered more in the daily lives of adolescents with autism, compared with those without (χ 2 = 7.86, df = 2, P = 0.02), with 21.9% of caregivers reporting that compulsions interfered with normal routines, 12.5 % reported that compulsions significantly interfered with relationships with others, and 9.38% reported that compulsions took up more than 1 hour per day. No caregiver of a person in the nonautism group reported interference. In response to interruption, adolescents with autism more often showed the highest intensity of response compared with adolescents without autism (χ 2 = 23.267, df = 2, P < 0.001: autism group mild response 40.63%, severe response 40.63%; nonautism group mild response 15.63%, severe response 6.25%).
Anxiety. Two adolescents in the autism group met criteria for GAD (ICD-10 Research Diagnostic Criteria) compared with 1 in the nonautism group. The groups did not differ in reports of nonepisodic anxiety (χ 2 = 0.825, df = 2, P = 0.66).
There were however highly significant differences between the groups on the direct observation ratings of anxiety (U = 291.50, P < 0.001), reflecting higher levels of anxiety in the autism group.
Fears and Phobias. There was no significant difference between the groups in the frequency of phobic disorder (χ 2 = 0.97, df = 1, P = 0.51).
However, the autism group were reported to have significantly more fears than the group without autism (U = 472.00, P = 0.04) alongside a nonsignificant trend toward an increase in their severity (U = 498.50, P = 0.07).
Tics. There were no difference between the groups in the total number of tics (U = 639.00, P = 0.89) or the type of tics (all Ps > 0.17, except for complex vocal tics P = 0.08) or the number with Tourette syndrome.
Stereotypies and Self-Injurious Behaviours. Significant group differences were found in the total number of stereotypies reported (U = 400.50, P = 0.02) and in the number rated in the observation session (U = 363.50, P = 0.001). These differences reflected a greater number of stereotypies in the autism group and the fact that the autism group exhibited a significantly wider range of stereotyped behaviours (U = 407.50, P = 0.03), but also that they were significantly more prone to show whole body (U = 454.50, P = 0.03), head (U = 510.00, P = 0.04), locomotor (U = 441.50, P < 0.01), and vocal (U = 457.00, P = 0.02) stereotypies. All other stereotypy categories had nonsignificant group effects (all Ps > 13, except hand or finger stereotypies P = 0.07). 0.00 (0.00-1.00 / 0.00-2.00) 0.00 (0.00-0.00 / 0.00-2.00) <0.001
Number of categories: median (interquartile range) 1.00 (0.00-3.00) 1.00 (0.00-1.25) <0.05
Self-injurious and self-restraining behaviours
Self-injurious behaviours: median (interquartile range or range) 0.00 (0.00-1.00 / 0.00-3.00) 0.00(0.00-0.25 / 0.00-2.00) n/s Self-restraining behaviours: median (interquartile range) 0.00 (0.00-0.00 / 0.00-2.00) 0.00 (0.00-0.00 / 0.00-1.00) n/s Where the interquartile range is restricted the full range is provided.
n/a = not appropriate; n/s = not significant
There were no significant differences between the groups in self-injurious (U = 524.00, P = 0.39) or self-restraining (U = 562.00, P = 0.58) behaviours.
Summary
Data analyses revealed significantly elevated levels of stereotypies and compulsions in the autism group. Further, analysis revealed significantly increased numbers of fears and phobias in this group. Finally, analysis revealed significantly increased anxiety within the observation session in the absence of elevated nonepisodic anxiety reported by informants.
The autism group also had elevated ADHD-related behaviours, seizures, and stimulant medication use 5, 6 and the relation between these, episodic disorders, and the group differences reported above are explored below.
Analysis of Relations Between Behaviours in Full Sample.
Correlation analyses (Table 2) were performed on the data of both diagnostic groups, and a Bonferroni corrected significance level of P < 0.01 was applied.
Stereotypies and Compulsions. Significant correlations were revealed between stereotypies and compulsions, the rating of severity of fears and phobias, diagnosis of ADHD and self-injurious behaviours. Compulsions were also significantly associated with anxiety within the assessment session.
Anxiety, Fears, and Phobias, Self-Injurious and Self-Restraining Behaviours. Anxiety outside of an episode was significantly associated with the total number of fears and phobias reported. The number of fears and phobias reported was associated with the rating of intensity of these fears.
Self-injurious and self-restraining behaviours were significantly associated with each other. There was also a significant relation between self-injurious behaviour and ADHD.
Tics, Seizures, and Episodic Disorders. Tics, a history of seizures, and episodic disorders 5 were not significantly correlated with any of the problem behaviours reported here.
Medication. Spearman rho correlation analyses were performed between problem behaviours reported here and the prescription of any psychotropic (including stimulant, antipsychotic, antidepressant, selective serotonin reuptake inhibitors, mood, anxiolytics, sedatives, and anticholinergics) medication as well as between these behaviours, stimulant medication, and antipsychotic medication, specifically. Significantly more participants in the autism group had been prescribed psychotropic medication (χ 2 = 8.10, df = 1, P < 0.01) or were currently prescribed stimulant medication (χ 2 = 10.67, df = 1, P < 0.01) or antipsychotic medication (χ 2 = 8.04, df = 1, P < 0.01), though the groups did not differ in their current prescription of psychotropic medication (χ 2 = 1.79, df = 1, P = 0.29).
Spearman rho correlation analyses revealed significant (Bonferroni correction to P < 0.005) associations between reports of compulsions and having ever been prescribed psychotropic medication (ρ = 0.36, P = 0.003) and the prescription of stimulant medication (ρ = 0.37, P = 0.003) though not with current prescription of psychotropic (ρ = 0.16, P = 0.20) or antipsychotic medication (ρ = 0.23, P = 0.07).
Analyses also revealed significant associations between reports of tics and the prescription of antipsychotic drugs in the whole sample (ρ = 0.04, P = 0.002).
Discussion
Our study is unique in several ways. First, adolescents were drawn from a population-based sample of adolescents with intellectual disabilities, circumventing the bias of clinic samples. Second, autism was identified using the ADI-R, a standardized assessment tool recommended for research. Third, autism and nonautism groups were matched on age, sex, and intellectual level, variables known to impact on psychiatric and behavioural symptoms and disorders. Fourth, nonepisodic conditions were evaluated separately from episodic disorders 5 such that episodic and nonepisodic symptoms and behaviours were separately identified and assessed.
Where appropriate, research diagnoses of phobic disorder, GAD, and Tourette syndrome were made. Within the autism group more adolescents met clinical criteria for these conditions, compared with the nonautism group; however, the small number of adolescents presenting these syndromes prohibits the analysis of variations in frequency between groups.
The diagnostic criteria for phobic disorder require definite diminution in function or specific treatment. This was difficult to evaluate in this population: the impact of the phobia on the adolescent's development, level of functioning, and daily life was hard to determine as most families had never sought treatment for this, instead, given the severity of the phobic response, they had tried to avoid the phobic trigger. In cases where phobias had a daily significant impact on family life in terms of the support needed or avoidant actions taken, adolescents were considered to meet probable criteria for phobic disorder.
While both groups showed low prevalence of anxiety outside of episodic disorders, the group with autism showed greater fears and phobias, and was observed to be more anxious during direct observation. Clinical observations of anxiety were not significantly associated with informant reports of anxiety in other settings. It is likely that the anxiety observed clinically, which was correlated with reports of stereotypies, was a reflection of these phenomena within the context of the presence of an unfamiliar person and change of routine. Indeed, anticipatory anxiety (that is, anxiety prior to an anticipated event), which may be particularly relevant in autism, but not included in ICD-10, and not systematically evaluated in our study, was consistently reported and warrants further investigation.
The autism group showed significantly greater prevalence of compulsive behaviours, and stereotypies, compared with the nonautism group. A greater prevalence of stereotypies in the autism group is not unexpected, given that stereotyped behaviours are part of autism diagnostic criteria. Correlation analysis of the whole sample revealed a significant relation between compulsions and the prescription of psychotropic and stimulant medication. It is unclear what this association represents. It could be that compulsions are a side effect of medication, or that medication was in part prescribed to control compulsions, or the association may reflect a third unmeasured variable. The moderate size of this sample does not provide the power to further explore this relation, which should be investigated in future studies.
The diagnosis of OCD in this population was particularly problematic given the requirement for people to be able to report ego-dystonic experiences. However, our findings concur with others suggesting elevation in compulsive behaviours in individuals with autism [26] [27] [28] and familial relationships between OCD and autism, 29, 30 and indicate a need for assessment protocols for OCD to ensure the needs of these individuals are appropriately identified and met. While compulsive behaviours were not systematically evaluated in our study, they appeared to have more insidious onset in later childhood. Further, our finding that response to interruption in the autism group was more negative, compared with the nonautism group, might suggest that compulsions within this group serve a function differing from that of the nonautism group. This speculation requires investigation within a design that can sensitively assess the ego-dystonic properties of these behaviours within this population.
The nonepisodic behaviours measured here were interrelated. However, the sample size reported here does not provide the statistical power to examine these. Indeed, one limitation of our study is that its moderate size does not provide the power to examine fully the relations between autism, problem behaviours, and medication prescription.
One other study of episodic and nonepisodic psychiatric disorders in autism 31 found a high prevalence of specific phobia, OCD, ADHD, and depression in children with autism.
Our study and associated studies 5,6 report comparably elevated prevalence. Both studies point to multiple psychopathology in children and adolescents with autism, with anxiety, and ADHDrelated disorders being of major concern. A recent populationbased study of adults with intellectual disabilities 32 found no difference in prevalence or incidence of either problem behaviours or other psychiatric disorders in matched autism and non-autism adult groups. Further research is needed to determine whether these apparent differences between children and adult populations reflect true differences in prevalence or reflect differing research methodology and measures.
In summary, the data presented here indicate that, in comparison to age and IQ matched control subjects, adolescents with autism exhibit elevated levels of nonepisodic compulsive behaviours, stereotypies, a wider range of fears and phobias, and are more likely to appear anxious in unfamiliar contexts. They did not differ from the control group in the presentation of tics, selfinjurious or self-restraining behaviours, or informant reports of anxiety. Any difference in prevalence of Tourette syndrome, GAD, or OCD remains to be investigated; our results are consistent with others in indicating that adolescents with autism present with higher levels of compulsive behaviours. Whether these behaviours are ego-dystonic or distressing requires further investigation within this particular group. The presentation of specific psychiatrically relevant behaviours, such as anticipatory anxiety and compulsions, may be of particular relevance to people with autism spectrum disorders and warrant further investigation to ensure the needs of this population can be appropriately met.
Clinical practice and future research would benefit from consideration of the use of a lifespan developmental perspective and functional assessment of these emerging behaviours (compulsions, stereotypies, fears and phobias, and anticipatory anxiety) to determine the extent to which they may be associated with autism or represent additional mental health concerns or a combination of both. In terms of the latter, autism-specific environmental contingencies that may serve as triggers (for example, unsupported exposure to transitions, or sensory issues) should also be documented. For individuals with both autism and intellectual disabilities, establishing whether these behaviours are ego-dystonic or systonic may remain elusive until such states can be discriminated by brain imaging. 33 
